infant deaths could not be ascribed solely to improving registration of deaths over time, and was consistent with cohort studies of HIV-infected infants. [9] [10] In this present analysis we describe post-neonatal infant mortality by age in months across the 9 provinces in South Africa from 1997 to 2007, and reflect on the relationship between the early peak in infant deaths and province-specific HIV epidemic and intervention characteristics.
SETTING
Antenatal HIV-1 seroprovalence had reached 17.0% in pregnant women in South Africa by 1996, rose steadily to 30.2% by 2005, and has subsequently remained around this level. 11 In 2005, the HIV seroprevalence varied between provinces from 15.7% in the Western Cape to 39.1% in KwaZulu-Natal (Table I ). There have also been large inter-provincial variations in both timing and coverage of antiretroviral interventions in South Africa.
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METHODS
We obtained South African infant mortality counts by age at death for the period 1997 -2007 from Statistics South Africa. Infant deaths under 1 month were excluded from analysis because of the potential misclassification of live and stillbirths. Absolute counts of infant deaths were considered by province, year and age at death in months, starting at 1 month of age. For graphical presentation purposes, counts were averaged across the periods 1997 -1999, 2000 -2001, 2002 -2003, 2004 -2005 and 2006 -2007 . All analyses were conducted using Stata statistical software v11.0 (Stata-Corp Inc, College Station, Texas). The study was approved by the University of Cape Town Research Ethics Committee.
RESULTS
The total number of registered deaths in infants aged 1 -11 months increased from 15 404 in 1997 to 34 479 in 2006 (32 828 in 2007). Eight of the 9 provinces experienced an annual peak in registered infant deaths at 2 -3 months of age between 1997 and 2007 (Fig. 1) . This peak in mortality was not observed in the Western Cape. In 7 of 9 provinces registered post-neonatal infant deaths did not rise markedly in 2007 compared with 2005 ( Table I ). Expressed as a ratio to deaths at 11 months of age (which compensates for increasing registration over time), this peak was still present in 2006 -2007 in the 8 provinces where it was observed, but had declined in 5 compared with the ratios seen in previous calendar periods.
DISCUSSION
Our previous study demonstrated, at a national level for the period 1997 -2002, a year-on-year increase in infant mortality at each age of death (1 -11 months), with the greatest increase at 2 -3 months. 8 This current analysis by province for the period 1997 -2007 demonstrates the continued presence of a peak in infant deaths at 2 -3 months of age in the context of the evolving HIV epidemic in South Africa, with reported mortality stabilising in most The rapid rise in registered deaths over the period 1997 -2005 is largely attributable to improvements in the registration of infant deaths, 13 but could also in part be due to increasing levels of maternal HIV prevalence (Table I) , which have led to increasing levels of vertical HIV transmission and AIDS mortality. The absence of a further increase after 2005 in registered early infant deaths in 7 of the 9 provinces could potentially be ascribed to the slowing of the year-on-year increases in the completeness of infant death registration, 13 the stable proportion of pregnant women with HIV since 2005, and the accelerated scale-up of prevention of mother-to-child transmission (PMTCT) and ART interventions after 2005 (Table I ). The absence of this peak in the Western Cape corresponds with a delayed provincial HIV epidemic, and exceptionally high coverage of pregnant women with PMTCT interventions of increasing effectiveness.
PMTCT was first introduced in the Western Cape in 1999 in Khayelitsha, 14 following the protocols that had been effective in Thailand. 15 At the time this was the sub-district in the province with the highest antenatal HIV seroprevalence (22% in 2001). 16 Between 2000 and 2003, PMTCT interventions were extended to the rest of the province based on the HIVNET-012 protocols, 17 reaching universal availability and over 80% coverage in early 2003. 18 By early 2004 the intervention had been intensified, combining antenatal zidovudine with peripartum nevirapine, and both nevirapine and zidovudine prophylaxis to neonates. 19, 20 In contrast, in other provinces PMTCT was only officially sanctioned in 18 pilot sites in 2001. In 2003 less than a quarter of pregnant women in South Africa received HIV testing, and less than half in 2005 (Table I) , 12 with more than a third of those testing HIV positive in these provinces in 2005 not receiving even the moderately effective single-dose nevirapine-based interventions that were available at the time. 21 A plausible explanation for the absence of the peak in infant deaths at 2 -3 months of age in the Western Cape is that by the time the proportion of pregnant women who were HIV-infected reached high levels, the majority were able to access PMTCT interventions, which increased in effectiveness over time. In addition to the high coverage of PMTCT in the province, the inclusion of antenatal zidovudine in provincial PMTCT protocols probably resulted in less intra-uterine vertical transmission, which is believed to contribute relatively more to early infant mortality than intrapartum and postpartum transmission. 12 Value in italics is from an alternative source. 18 § Coverage reflects the ratio of new enrolments to the number of individuals anticipated to be newly AIDS symptomatic in each year, based on (*) above. 28 A decline in under-2 mortality has recently been described in a rural KwaZulu-Natal setting after 2004, 4 ascribed in part to the PMTCT programme that was rapidly scaled up in the surveillance area before the observed decline. The KwaZulu-Natal study found that the major part of this decline was in post-neonatal infant deaths, in keeping with the currently presented data.
The current study has a number of limitations. The ecological design cautions us to consider alternative explanations for our observations. As discussed, the lack of clarity on the completeness of infant death registration complicates the interpretation of these data. Further, we did not attempt to analyse mortality trends by cause of death, owing to the low proportion of HIVrelated deaths recorded as being due to HIV. 23 We have, however, demonstrated previously that the peak at 2 -3 months of age was absent in the small proportion of infant deaths where HIV was unlikely to be related to the underlying cause. 8 We have identified a single province out of 9 South African provinces in which a peak in early infant deaths at 2 -3 months of age did not occur during the period 1997 -2007. This was the province with the earliest and highest coverage of ARV interventions from 1999 onwards. It is possible that these interventions have averted the greater increase in early infant deaths seen in the rest of South Africa over this period. Prospective monitoring of the age pattern of infant deaths by province could in future prove an important tool for assessing the impact of ARV and PMTCT interventions on child survival in South Africa as the completeness of infant death registration stabilises, and the coverage and effectiveness of interventions are further intensified.
We dedicate this report to the memory of our friend and colleague, David Bourne, who died unexpectedly in February 2009. David worked as a statistician and demographer in the School of Public Health and Family Medicine at the University of Cape Town for over 30 years, and was a passionate voice in describing the impact of HIV in South Africa. In recent years he became increasingly interested in the use of routine surveillance to track the evolving HIV epidemic, and in particular the age distribution of infant deaths, initiating among others this analysis, which was in process at the time of his death.
